Obturator dislocation of the hip is caused by high-velocity accidents as evidenced by its frequent association with other traumatic injuries and, seldom found. Its main complication remains femoral head avascular necrosis. We report on four cases of obturator dislocation of the hip. The mean age of patients was 30 years, and all their injuries followed a road traffic accident. Associated lesions were a contralateral femur fracture in two cases and an osteochondral fracture in one case. Reduction of dislocations was achieved orthopedically under general anaesthesia and the average waiting time before reduction was 20 hours. One patient had an intra-articular incarcerated fragment visible on X-ray, and another patient showed signs of early coxarthrosis 15 months later. The average follow-up time was 24 months.
Introduction
Traumatic anterior dislocation of the hip is an uncommon injury compared with posterior dislocation. It accounts for 5% -18% of all hip dislocations and, obturator dislocation is rare [1] [2] . These injuries may occur in accidents by deceleration, in that the vehicle occupant is with his legs bent, abducted, and externally rotated during impact, as well as in motorcycle accidents in which the legs are often in hyper abduction. Anterior dislocations are subdivided into the superior type (pubic) and the inferior type (obturator). Non-operative closed re-duction is the treatment of choice for this injury [1] - [5] . Obturator dislocations are serious injuries, associated with major lesions and occur in poly-traumatic contexts [6] . Their prognosis is mainly functional and linked to femoral head avascular necrosis and coxarthrosis [7] - [10] . We report on 4 cases of obturator dislocation of the hip with an emphasis on the treatment and the prognosis. (Table 1) 2.1. Case 1
Observations
Mr. BA was a 29-year-old patient who was hospitalized in October 2000 following a road traffic accident. He was sitting behind the driver when his right knee hit the driver's seat. On admission, the same limb was abducted, externally rotated and flexed at the hip. An anteroposterior radiograph of the pelvis revealed a right obturator dislocation (Figure 1 ) associated with a left supracondylar open fracture. Treatment consisted of closed reduction. The hip was stable afterward. The left supracondylar open fracture was treated surgically. Weight bearing on the dislocated limb was authorized after 6 weeks of bed traction. Thirty nine months later, the right hip is mobile, painless and normal on plain X-rays.
Case 2
Mr. CA was a 26-year-old patient who was hospitalized on February 7th 2004 for a right hip injury following a road traffic accident. He had no medical history and in the circumstances of the accident, he was carrying his cart from the front when a car hit the back of his cart. Immediately, he felt a sharp pain and an absolute functional impotence of the limb. Clinical examination of the same limb revealed abduction, an external rotation and flexion at the hip. Standard radiographs confirmed obturator dislocation (Figure 2) . Closed reduction under general anaesthesia was achieved 24 hours after the injury, followed by 10 days of bed traction. Control plain X-rays obtained 24 months later showed no signs of avascular necrosis.
Case 3
SA was 33 with no medical history, when he was referred to us the 17/09/2005; for the management of multiple injuries following a road traffic accident. On September 16th 2005, the patient was riding a motorbike when he fell off trying to avoid potholes. Initial clinical findings on arrival noted: swelling and sharp pain on the superior one-third of the thigh to the left associated with a rotated foot and a skewed patella; abduction, external rotation and flexion at the hip to the right lower limb. Plain X-rays confirmed a left subtrochanteric fracture and a right obturator dislocation of the hip with an intra-articular incarcerated fragment (Figure 3) . Closed reduction of the dislocated hip and surgical treatment of the left subtrochanteric fracture by a Küntscher intramedullary nail; were performed the same day the patient was admitted. Post-reduction radiographs showed an articular gap widening with a defect in the superior lateral femoral head (Figure 4) . A confirmation CT scan demonstrated an intra-articular incarcerated fragment ( Figure  5 ). An arthroscopic extraction was warranted, but due to inadequate hospital equipment and patient financial hardship; the patient did not receive appropriate care. Fifteen months later; Mr. SA presented with a control X-ray showing early signs of coxarthrosis and peri-articular ossifications (Figure 6 ).
Case 4
Mr. DS was 31 with no medical history, when he was referred to us the 06/09/2013; for a left hip injury following a road traffic accident. On September 6th 2013, the patient was riding a motorbike when he collided with another motorbike rider, hitting the left knee. On admission, clinical examination revealed abduction, external rotation and flexion at the hip to the same limb. Plain X-rays showed obturator dislocation of the hip (Figure 7) . Treatment consisted of closed reduction the next day, followed by 15 days of bed traction. A control MRI 20 months post-traumatic showed no signs of avascular necrosis of the femoral head (Figure 8 ).
Discussion
The hip joint is inherently stable, which requires significant force to promote its dislocation. Thus, hip dislocations usually result from high-energy trauma. The position of the femoral head in relation to the acetabulum and the vector of the force determine the type of injury produced. Hence, the high predominance of posterior dislocations compared with anterior ones; as the postero-inferior capsule constitutes the weakest link [3] - [5] .
Anterior dislocations of the hip account for 5% -18% of all hip dislocations and require high-velocity accidents with an impact area located at the internal surface of the flexed knee [3] - [5] . The angle of hip flexion will explain the type of anterior dislocation; superior (pubic) or inferior (obturator). There is strong evidence to support that simultaneous abduction, external rotation and flexion of the hip are necessary before an obturator dis- [7] . In two of our cases, the presence of multiple lesions is consistent with highvelocity trauma [3] [4] [6] [10] .
The striking deformity of the limb makes the diagnosis easy in Accident & Emergency units. Confirmation is made using standard radiographs. Clinical examination must look for vascular complications; since cases of anterior dislocations associated with these lesions have been reported in the literature [6] [10] [11] . Anterior capsular lesions (tearing or disinsertion) are permanent features. There is a frequent association with osteoarticular lesions, osteochondral femoral head fractures being the most common, as seen in one of our patients. A CT scan must be warranted to confirm those lesions, reveal intra-articular incarcerated fragments and better appreciate any association with a pelvic brim fracture as in one of our patients [12] - [14] .
Obturator dislocation, as all hip dislocations, is an orthopaedic emergency which requires immediate attention, so to enhance the functional prognosis. However, our average waiting time before reduction of 20 hours, reduction must be achieved ideally within 6 hours post-traumatic. Delays recorded in our cases could be explained by the design of our health care system, in which patients foot the bill for their care. Closed reduction is achieved under general anaesthesia, in theatre, as in all our patients; using zenith traction, adduction and internal rotation technique. Surgical reduction is warranted if closed reduction fails. Hip stability testing following reduction is paramount; so is the success of reduction which needs to be appreciated by control fluoroscopy and standard radiographs [2] [4] [8] .
Cranio-cerebral, thoracic, and abdominal injuries are commonly associated. Skeletal injuries often associated include fractures of head or femoral neck, femoral shaft, acetabulum and pelvis, as well as knee, ankle and foot injuries and neurological lesion. Apart from life threatening injuries, dislocation reduction should take precedence over treatment of all other skeletal injuries [3] [6] .
Asymmetric articular gap widening of the injured hip joint is pathognomonic of capsular interposition or intra-articular incarcerated fragment, until proven otherwise. Arthroscopic extraction must be warranted [15] [16] . Failure to treat this complication could prove catastrophic, as the unexpected appearance of early coxarthrosis in one of our patients.
There is no consensus on the length of bed traction and of non-weight bearing after reduction. Some authors advocate for a few days of pain management traction and 3 -6 weeks of non-weight bearing [2] [3] [11] [17] . A contralateral femur fracture prolonged non-weight bearing after three weeks of bed traction in 2 of our patients, as supported by Dawson and Van Rijn [1] . The attitude in these cases will depend on associated lesions [12] [17].
Clinical and radiological evidence of avascular necrosis will take at least 17 months before being noticed [9] [18] . A minimum follow-up of 2 years is required before reviewing the long term outcome; such as femoral head avascular necrosis, peri-articular ossifications and coxarthrosis [1] - [4] . Avascular necrosis is directly linked to the timing of dislocation reduction and treatment of associated lesions, which should be within 6 hours post-traumatic [3] [14] . However, our average waiting time before reduction of 20 hours, we recorded only one case of coxarthrosis following untreated intra-articular incarcerated fragment. Coxarthrosis is the major dreadful long-term risk; and its incidence is difficult to evaluate, due to the lack of follow-up and small size of studies reported in the literature. Coxarthrosis intimately follows necrosis. Hougaard and Thomsen [9] reported a 4.8% incidence of avascular necrosis of the femoral head when the hip was reduced within 6 hours, compared to an incidence of 58.8% when reduced after 6 hours. Generally speaking, outcome deteriorates as time elapses, resulting up to 90% of arthrosis [9] .
The follow-up of femoral head necrosis consists of bone scintigraphy or better MRI of the hip [19] [20].
Conclusion
Obturator dislocation of the hip is an orthopaedic emergency, easy to recognise clinically and radiologically in Accident & Emergency units; however, it is seldom found. The mechanism of injury could explain its frequent association with other traumatic lesions. Treatment consists most of the time of closed reduction under general anaesthesia. Femoral head avascular necrosis remains the main complication, and its follow-up requires repeated bone scintigraphy or better MRI.
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